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dvertisenents.

ORDINARY RATES.

InsidePage,eachinsertion, - 73 cents n line
Back Page, eachinsertion, - $1.00 a line

§¥ For some classes of Aduvertisements, Special and
Higher rates are 'reqmred.

The above are charges per agate line— about ei ht
words per line. This nutice shows the width of the li
and is set in agate type. En ravi ntg/g may head adver-
tisements at the same rate per agate line, by measure-
ment, as the letter press. Advertlsements must be
reoelved at Publication Office as earl Thursday
morning to appear in the following week’s issue.

COLD FORGED PRODUCT.

Forged Wood Screw

Patented May 10, July 19, 1887; Oct. 29, 1839 ;
Aug. 19, Oct. 21, 18%0; April 7 May 12, 1891;
July 19, 1892.

1ts Advantages are :
1. Stronger than a common screw.
2. Uniform and wide slot.

3. Requires the use of but one bit in hard
wood.

4. Inserted easier.
5. Centralized point.
6. Superior holding power-

7. The screw being Cold Forged. instead -
of Cut, leaves on its entire surface a
metallic skin.

§¥ Send for samples to

AMERICAN SCREW CO.

PROVIDENCE, R. I.
SCIENTIFIC AMERICAN SUPPLE-

MENT. Any desired back number Of the SCIENTIFIC
AMERICAN SUPPLEMENT can be had at this office for
10 cents. Also to be had of newsdealers in all parts of
the country.

MR. BOOKKEEPER,

do you knowwhatthe Comp.
tometer is f 1t costs you not.hln%
to find ous. It will hel,
i on that i tbaln.nce § msure
E 8 twice as rap. a8 ]
: MMunt and relieves all
_.nervous and mental strain.

Write for Pamphlet.

BUH’?"”W#ETER 3 FELT & TARRANT MFG CO.
K n__n“K—K s ; 00
3!00 00

‘Eastman Kodak Company,
{gﬂﬁoﬁ;ﬁ} Rochester, N. Y.
Pt & P.

—oE Motor of 19° Centur

2ok, and by any one, oll-§-
er! No Fire! No
Ashes! No Gsuges! No Engi-| ;

reculars, etc.. address
CHARTER GAS ENGINE CO.
O. Box 145. Nterling, 111,

ELECTRO MOTOR. SIMPLE. HOW TO
make. ByQ. M. HOpklns.—Descrl tion of a small electro °
motor devised and constructed with a viewto assisting .
amateurs to make a motor wnich might be driven with
advaniage %v a current derived from a battery, and
which would have satliclent power to operate a foot
lathe or any machine requiring-not over one man power.

\With 11 figures. Contained in SCIKNTIFIC AMERICAN’
8UPPLKMENT. No. 641. Price 10 cents. To be had at -
tlice and from all newsdealers.

The AUTOGRAPHIC
REGISTER.

A Labor-Saving
Business System.

Enforcing Honesty
and Accuracy.
Chicago Aatographic Register Co.

150 E. Monroe Street,

CHICAGO, 1L1..

Send for catalogue & price lst.

Rubber Rolls and Wheels.

Power Wringing Machines Drying and Ventilating
Fans. All styles of made to order. Catalogues

free. GE tGE P. CLARK,
Box L, Windsor Locks. Conn.

AMS.

he Double Acting Rams open the valves as
well as shut them off with the power of the -
water. No sto; f :
C. HODGIE l‘?g& SONS Marlboro, N. H. ©

. CHANDLER’S
Micrometer Holder

It allows the handtobe free
to use the adjusting screw
while the other holds the
work. Price 30 cents.

CHANDLER & FARQUHAR
No. 179 Washington Street,

BOSTON, MASS.
Send for Catalogue of Tools. |

Special Machinery for special purposes '
needs the brain of the expert and the hand of-
the master workman. This in my shop I take,
especial pains to supply. I have the best | |
equipped machine shop in the East. The peo-

ple who have bought niy machinery will tell
you the rest. Send fora catalogue

Oatalogues: A, wondworking tnach’y; mach’y for
brass, ivory, hom, ete.; C, phaft's, nitleys, imngers. ete.

P. PRYIBIL, 4s&ap_w.__4msu. NEW YORK.
MILLER & VAN_W

STEEL WIRE AND STEEL SPRINGS
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: PARSONS,

Stiwtifi; gmnimu.

l OCTOBER 28, 1893.

PATEN]’ PETROLEUM MOTORS. oeiCine

Specially adapted to run all kinds of machinery used in
small industries, mills, small electric light plants, pumps,
all kinds of vehicles, etc., etc. Racer. .ver 1
motors already in use. Recelved awards at all Exposi-
tions. Motors of from ¢ to 30 h. p. ready for delivery.

§#~ Our Motors are e:xhihiter at Columbian Exposition,
0, Col, M. 18 in Mach’y Hall, of the German Dept.
Beaul for Hlustrated (,u:uI ue and Price List, Free.

Il’?lG FC"I‘R‘.[ i LSUH,
‘l FMrst,gn lxpgeg (()}llomnhgilIIEE Manufactoryﬂué au.rODE.

Sole Aqe'ntsfor the U. S., Mess, CHAS, G. ECKSTEIN & CO.
41 John' St., New T ork City.

M h‘l['

T Tt T o
EUM MOTOH BOAT.

P r———
Sl'.l! lonikry Pvtmipnm Hotor,

SCIENTIFIC AMERICAN DYNAMO.

Description ofa plain shunt-wound dynamo of simple
construction, capable ofsuli)plyinga current of from 60
075 110-volt incandescent s.mps. or of bein, eff used as a

Frtroleum Lotvmotive.

JAWS Iyt SAWS

send u stheir fnll m}drem for a copy of Em- l

erson’s §¥ B WS, new 1833 edi-
tion. We are ﬂrst to introduce NATURAL

5h. p motor. This machine was con: especially GAS for heating and tempering Snws with
for the benefit of the readers of the Smenttﬂc Amewmn wonderful etiect u pon im rovlng t.helr qua- w
by Mr. W. 8. Bishop, of New Haven, Conn. It is de- lity and toughness, nﬂ
signed to meet the wants of mechanics and amateurs prices. Address ]h.MERs MI’I‘H
0 desire to construct a simple dynamo for their own & CO. (Limited f“nl

). Beaver

1s. Pa.

use, but who do not care to enter into the subject scien-
tifically. With 24 illustranons. Contained in 8CIENTIFIC
AMERICAN SUPPLEMENT, No. . Price 10 cents. To
be had at this office and from all newsdealers.

) WELL DRILLING MACHINERY,

MANUFPACTURRD BY
WILLIAMS BROTHERS,
ITHACA, N. Y.,

Mounted and on Sills, for
deep or shallow wells,
w1th steam or horse
power.

uarantesd.  White metal work a Bp(s('lﬂltg’
}RANKLL\T MFQG. CQ., SYI{AL‘UHE N. Y.

hwGrORERDCL

1sfaction
E H.

If you ‘want the best Lathe and Drill

Parsons Horological Institute.
earn the Watch Trade

Engraving and Jewelry Work.
IDE & CG;- &F Circwlar free,

iiu, (,}me rmd Acvcurnte.

yvnlt'(nl Chur-k o, Onebln, N ¥, T'o 5. A.
k for catoalogiee in Foglish, french, ‘a;a'n{.ih ur Gerinan,

FIHAT PHIZE AT COLUMHIAN HX DErreaN, 1853,

302 Bradley Ave., PEORIA, ILL.

Send for
. C atalogue.
wos btkes | INVENTORS AND MANUFAGTURERS
Wﬂlms Brothers Experimental Work, Castings. Fine and Intricate :
ITHACA, N, Y. Machinery or Parts made in quantity. Secrecy and sat-

PAID for all kinds of good Second- lmud
1ron and Wood-Working Machiner
== Address W. P. DAVIS, ROCHESTER, N.

Theﬂmerican Bell Tlephons Eumpany
125 MILK ST., BOSTON, MASS.

This Company owns the Letters Patent
No. 186,787, granted to Alexander Grabam
' Bell, January 30, 1877, the scope of which
- has been defined by the Supreme Court of
. the United States in the following terins :

“The patent itself is for the mechan-
1cal structure of an electric telephone to
be used to produce the electrical action
' on which the first patent rests. The third
claim is for the use in such instruments
of a diaphragm, made of a plate of iron
or steel, or other material capable of in-
ductive action; the fifth, of a permanent
magnet constructed as described, with a
coil upon the end or ends nearest the
plate: the sixth, of a sounding box as de-
seribed; the seventh, of a 'speaking or
hearing tube as described for conveying
the sounds: and the eighth, of a perma-
nent magnet and plate combined. The
“claim is not for these several things in
‘and of themselves, but for an electrie tel-
- ephone in the constructlon of which these
things or any of them are used.”

This Company also owns Letters Pa-
tent No. 463,569, granted to Emile Ber-
liner, November 17, 1891, for a Combined
Telegraph and Telephene; and controls
Letters Patent No. 474,231, granted to
Thomas A. Edison, May 3, 1892, for a
¢ Speaking Telegraph, which cover funda-
- mental inventions and embrace all forms
of microphone transmitters and of car-
bon telephones.

¥ ESTABLISHED 185435.
* The Most Popular Scientific Paper in the World
Ounly $3.00 a Year, Including Postage.
Weelly—32 Numhers a Year.
This widely circninted and splendidly illustrated

paper is published weekly. Every number contains six-
teen pages of useful information and a large number of
original en ravings of new inventions and discoveries,

Engineering Works, Steam Machinery,

“IMPROVEMENT THE ORDER Of THEF AGE.”

The Smith Premier Typewriter

F’mbomee 1ihe most Progressive Mechanical Principles.
% AT the Faseutial Featurés Greatly Perfected
Perfect and Permanent Alignment.
Easiest Running, and Nearly Silent.
All type cleaned in Ten Seconds without Soiling the Hands.

The Smith Premier Typewriter Co., Syracuse, N. Y., U. S. A.
\We have 20 branch offices in the prinei al cities throughout theUnited States.

ENSWANTED ., pyNE TOOLS mevmrsyp,
2 C.HBESLY & CO.

CHICAGO, ILLUSA.—

mbow) i PUAR

'AND AGENCY.

MESSRS. MUNN & Co., Solicitors
of Patents. have had nearly fifty
years’ continuous experience. Any

ne may quickly ascertain, free
whether an invention & robably is
patentable by writing to Munn & Co.
«Communications strictly confiden-

handbook of tent.s and
how t0 obtain them sen

PATENTS!

takem through Munn & Co. recelve
special notice in the Seeentite Aner.
fram, This eplendid weekly pupar,
elegantiy llnstrated, has the lsrgm!t‘.

VELOCITY OF ICE BOATS A COL-:
lection of interesting letters to the editor of the SCIEN- |
TIFIC AMERICAN on the question of the speed of ice

oats, demonstrating how and why it is that these craft
<ail faster than the wind which propels them. Illustrated
with 10 explanatory diagrams. Contained in NCIENTIFIO
AMERICAN H#UprrLEMENT, No. 214, Price 10 cents.

To be had at tluﬂ ufice and from all newsdenlers

cimul:muu of any scientlc work.

& YRAr. Specimen coptes free. lLWELL SUPPLY co

Addresy MUNN & €O, . 91 & 92 WATER STREET,
New York, 381 Broadway. PITTSBURG, PA.
Manufacturers of everything needed for

ARTESIAN WELLS

for either Gas, Oil, Water, or Mineral Tests
Boils ers,i'mgmes,l’lpe Cordage,
Drilling Tools, ete. Tliustrated
catalogue, ﬁeece lists, and dis-
count sheets on request.

EFFECTS OF ALLOYS ON THE ME-
chanical and Pha’wul Properties of Metals. —8econd
report. by P Roberts Austen, F.R8., to the
Alloys Resea.rch Committee, embod: gmg further details
res%ectmg the pyrometric methods adopted by the
author in his researches upon the appiication of the
periodic law of Newlands and Mendeleef to the me-
chanical properties of metals. With 22 fieures. Con-
tained in SCIENTIFIC AMERTICAN SUPPLEMENT. Nos.
: 999 and 913. Pr ce 10 cents each. To be had at this
office and from all newsd ealers.

NGINE CASTINGS

hth to Two h. p. Upright, Horizontal,
and M e. Iaustmted bookiet sent free on ve-
ceipt of stamp. Ine and Dynamo Castings.
Small Boilers mental work for inventors.
A.J.WEED & :50 IOBLiberty 8t., NEW YORK.

THE FISHER
Patent Steam Pump Governors'

For Steam Pumps Worﬁdng under Pressure

and the ;
FISHER PATENT GRAVITY GOVERNORS
{§or Steam Pumps filling elevated open tanks,
~are the most itive and durable devices
maqde for the urpose.
REDUCING ALV
W Send for circulars and testlmonials
FISHrR GOVERNOR ( O.,
2018.1st Avenue, Marshalltown, Iowa.

. _ . . o -
Ilectric X Railways
Our exhibit of Electric Rajlway Ap'lmn:{l}& ?t I:?:IW!?A ‘5; " FATR is the most w l{lﬂte t,hell-:=e.Y g‘xe entire
farnished

nmment, of t,he N ROAD, including the T MO
INTHE WO RN by us. T it or o Wonidre Faie B

DLk D

repr

New Inventions, Novelties in Mechanics, Manufactures,
- Chemistry. Electricity Telegraphy, Photo raphy, Archi-
i tecture, Agriculture, Horticulture, Natural History.
| ete. Complete list of patents each week.

. Terms of Subscription.—One copy of the SCIEN-
: P1¥1¢ AMERICAN will be sent for one vear—52 numbers—
! postage prepaid, to any subacriber in the United States,
- Canada, or Mexico, on rece;pt of three dolinrs by the
- publishers; six months, $1.50; tbree months, $1.00.

Clube,—Special rates for several names, and to Post
Masters. Write for particulars.

The safest way to remit is by Posta) Order, Draft, or
Express Money Order. Money carefully placed inside
of envelopes, securely sealed, and correctly addressed,
seldom goes astray, but is at the sender’s risk. Address
all lett r and make all orders. drafts, etc., payable to

MUNN & CO., 3651 B 0mlway, New York.

T THE

Scientitic mevicwn  Supplement

This is a separate and distinct publication from THE
! SCIENTIFIC AMERICAN, but ig uniform therewith in size.
- everynumber containing sixteen largepages full of en-
. gravings, many of which are taken from foreign papers
. and accompanied with translated descriptions. THE
! SCTENTIFIC AMERICAN SUPPLEMENT is published week-
- ly, and includes a very wide range of contents. It pre-
' sents the most recent papers by eminent writers in all
the principal depar ts of Seci and the Useful
Arts, embracing Biology, Geology. Mineralogy, Natural
History, Geograpby, Archsology, Astronomy Chemis-
try, Electricity. Light, Heat, Mechanical Engineering,
Steam and Railway Fngineering, Mining, Ship Building,
Marine Engineering, Photography, Technology, Manu-
facturing Industries, Sanitary Engineering, Agriculture,
Horticulture, Domestic Economy, Biography, Medicine,
etc. A vast amount of fresh and valuable information
! obtainable in no other publication.

i T'he most important Engineering ¥Works, Mechanisms,
: and Manufactures at home and abroad are illustrated
and described in the SUPPLEMENT.

Price for the SUPPLEMENT for the United States,
Canada, and Mexico, $5.00 a year; or one copy of the
SCIENTIFIC AMERICAN and one copy of the SUPPLE-
MENT, both mailed for one year to one address for $7.00.
Single copies, 10 cents. Address and remit by postal order,
express money order, or check.

MUNN & C0.. 361 Brondway, New York,

Building Edition,

THE SCIENTI¥FIC AMERICAN ARCHITECTS' AND
BUILDERS' EDITION is issued monthly, $2.50 a year.
Single copies, % cents. Thirty-two large quarto pages,
forming a large and splendid M of Archi e,
richly adorned with elegant plates in colors, and with
other fine engravings; illustrating the most interesting
examples of modern architectural construction and
allied subjects.

A special feature is the presentation in each number
of a variety of the latest and best plans for private resi-
dences, city and country ineluding those ot very mod-
erate cost as well as the more expensive, Drawings in
perspective and in color are given, together with Plans,
! Descriptions, Locations, Estimated Cost. etc.

The el and of this mag work
haye won for it the Largest Circniation of any
Architectural publication in the world. Sold by all news-
dealers. $2.50 a year. Remit to

MUNN & CO.. Publistiers,
361 Brnmlway, New York.

GENER.AL ELECTRIC COMPFPANTY.

DISTRICT OFFICES: l 1 First Street ..8an F ), Cal.
44 Broad Street New York. 620 Atlantic Avenue . Boston, Ma.ss.
173 and 175 Adams 8t O 509 Arch Street.. Philade) phi Pa.
Fifth and Race Streets I 401407 Slblay Str$ t. Paui, ]

. Atlanta, Ga. 1338 F Htruet, ......Washington, D (,
All business outside the U. 3. transacted by Thomson-Houston International Blectrie 00 “ Toad 8t. New York

© 1893 SCIENTIFIC AMERICAN, INC.

PRINTING INKS.

The B{IRNTIFIC AMERICAN i printed with CHAM,
ENEDL JOHNSON & COST woth and Lomoard

dte., Pmiadelphia and 47 Rose 3%, opp. Dmane, New York
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